(19) 



J 



(12) 



(43) Date of publication: 

26.06.1996 Bulletin 1996/26 

(21) Application number: 95303869.2 

(22) Date of filing: 06.06.1 995 



Europaisches Palentamt 
European Patent Office 
Office europ^ndes brevets (11) EP 0 717 931 A2 

EUROPEAN PATENT APPLICATION 

(51) Inta^: A23G1/00 



(84) Designated Contracting States: 


• Aral, Masako 


BE DE FR GB IT NL 


Tsukut>a-gun, lt>araki-ken (JP) 




• Tashiro, Yoichi 


(30) Priority: 23.09.1994 JP 254503/94 


Kitasoma-gun, Ibaraki-ken (JP) 




• Baba, Hidekl 


(71) Applicant: FUJI OIL COMPANY, UMITED 


Senrtan-gun, Osaka-fu (JP) 


Osaka-Shi, Osaka-fu 542 (JP) 


(72) Inventors: 


(74) Representative: Baverstock, Michael George 


Douglas et al 


• Kkla, Haruyasu 


BOULT, WADE & TENNAffT 


Kitasoma-gun, Ibaraki-ken (JP) 


27 Fumlval Street 




London, EC4A1PQ(GB) 



(54) Low softening point chocolate and process for producing thereof 

(57) Chocolate which can be marketed at ordinary 
room temperature in spite of its low softening point 

has a softening point of 15 to SC'C and Hs fat 
Ingredient comprises at least 40% by weight of fats rich 
in 2-unsaturated-1 ,3-disaturated triglycerides (SUS), the 
main constituent saturated fatty adds (S) of which have 
1 6 to 1 8 cartx>n atoms, and stable crystals of only SUS. 
the constituent saturated fatty adds of which have 20 to 
24 cartx>n atoms. 
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Descriptl n 

Tlie present invention relates to chocolate which can be marketed at ordinary room temperature in spite of its low 
softerang point. 

5 It is well known that chocolate softens at 33 to 34''C, although it is sold at ordinary room t mperature. The raw 
materials thereof are cacao mass, cacao butter, sugar, powdered milk and the like and the melting properties of chocolate 
are mainly derived from the fat ingredient in chocolate, i.e., cacao butter. Cacao txitter is mainly composed of POSt, 
StOSt and POP glycendes, wherein P is palmitic add, O Is oleic acid and St is stearic add. Typical chocolate to be eaten 
as it is as sweets (hereinafter referred to as "^r se chocolate sweets") contains about 32% by weight of cacao butter. 

10 A P/St ratio as an average value calculated from total corrstrtuent fatty adds of the glycerkJes is about 0.7 to 0.8. Other 
fats (hard butter) are often used as sut>stitute8 for all or a part of cacao butter in order to save production cost or to 
improve physical properties of chocolate. 

Chocolate is used not only as solid per se chocolate sweets such as bar chocolate and tat)let chocolate for tasting 
its own flavors, tastes and physical mouthfeel, but also used as raw materials of confectionery in combination with other 

75 foods, more particularly used as, for example coating materials. enrot>ers, fflling materials and decorations of k;ed or 
baked confectionery. In general, excellent flavor, taste and physical mouthfeel are strictly required in the case of tiie 
former use, i.e. in the case of chocolate used as solid per se chocolate sweets. 

The abov&described hard butter to be used as a sii>stitute for cacao butter generally divided into temping and 
non-tenpering types. 

20 Hard txitter of tempering type is obtained from shea tsutter, sal fat, Wpe butter, palm oil or a fractionated oil thereof. 
Like cacao butter, hard txjtter is mainly composed of 2Hinsaturated-1.3'disaturated triglyceride (SUS). Saturated fatty 
acids thereof are mainly corrposed of palmitic add (P) and stearic add (St). Recentiy, as a technique for obtaining hard 
txJtter rich in SUS, enzymatic interestertf k;atk)n has also been pervasiva Because hard butter of thus type is very sim'lar 
to cacao butter structurally, it is free from problems such as blooming arxi lowering of heat stability caused t>y usirig it 

25 in coni>ination with cacao butter. However, for the production of pre se chocolate sweets, a tempering treatment is 
required. 

Palm medum melting pdnt fraction is hard butter of th^ type and is rich in POP triglyceride. It is effective for improving 
melting properties of chocolate in the mouth. However, there is a problem that the amount of palm medium mefting point 
fraction used shouM be small (JP-A 53-1 15863) because ft\e fraction is unsuitable for per se chocolate sweets, while a 

30 relatively larger amount thereof is used for raw materials of confectionery such as a coating material, an enrober, a filling 
material (for example, JP-A 60-221035). In addition, there is a problem that mixing with triglycerides other than SUS ts 
remarkably limited even when it is used for per se chocolate sweets (for example JP-A 61-209545). 

On the other hand, typk^al hard butter of the non-tempering type indudes hard txitter of trans-acid type or lauric 
add type. Hard butter of trans^dd type is obtained by isomerization and hydrogenation of a fractionated soft part of 

35 palm oil arxl the like, or a liquid dl such as soybean oil. Hard butter of ti^ns^dd type is composed of triglycerides 
containing a relatively larger amount of trans-adds in the constituent fatty acids. On the contrary, hard butter of lauric 
add type is obtained from fats containing a large amount of lauric add moiety such as coconut dl, palm kernel oil, 
t>abassu dl or a fractionated oil thereof. Hard butter of a lauric add type is composed of triglycerides containing much 
lauric add in the constituent fatty acids. Because hard txitter of a non-tempering type does not possess remarkable 

40 polymorphism, it has an advantage that tempering treatment is not required in the production of chocolata However, 
the hard butter of non-tempering type is mainly used as the fat ingrecfient of chocolate in tiie atx>ve-descrit>ed combined 
foods because it is generally recognized that it can be used with cocoa butter only in a limited proportion (JP-A 60- 
221035). 

In the case of per se chocolate sweets such as bar chocolate and combined foods with baked confectionery, tem- 
45 perature of the chocolate to be eaten is usually at a range of ordinary room temperature, i.e., atxxit 20''C. However, in 
the case of a combined confectionery such as chocolate coating of ice cream, the temperature is at a range of freezing. 
When chocolate to be eaten at the former temperature range are used for ttiat to be eaten at a temperature range of 
freezing or refrigerating, mouthfeel of the chocolate is hard to tMe arxi eat and it is drfficuft to meft in the mouth. In 
addition, when per se dKXX>late sweets are prepared by using a chocdate material mix such as conventional ice coating 
50 chocolate, it ^ unsuitable for per se chocdate sweets because it has a very pasty and unpleasant nfX)utfTfeel, different 
from conventional bar arxi tablet chocolate. 

JP-A 54-20941 disdoses a process for produdng chocolate to be cooled and eaten. By rapid cooling wittKXit tem- 
pering treatment while mairrtaining unstable crystals, a product having a low melting point which is suitable for eating 
at a low temperature can t>e obtained, although a terrpering type fat is used. In addition to coating of ice cream, the 
55 above patent application cfisdoses the use of chocolate as per se chocdate sweets. The chocolate has a somewhat 
pasty mouthfeel because of the use of a liquid fat and improvement of physical mouttif eel thereof as per se chocolate 
sweets is still required. However, when the product is maintained at a freezing temperature, conversion of unstable fat 
crystals into 8tat}le aystals is prevented arxi thereby deterioration of gloss caused k>y formation of coarse crystals is 
prevented. In addition, the product has a low melting point and is soft Therefore, the product is suitable for eating at a 
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low temperature. On ttie other hand, since conversion of unstable fat aystals into stable crystals proceeds at ordinary 
room temperature, different from nnarketing of conventional per se chocolate sweets, marketing tfiereof is limited to that 
in a frozen state. 

Thus, to dev lop chocolate having physical nrK>uthfeel suitable for eating at a low temperature which can be marketed 

5 at ordinary room tenrperature has been desired. 

In addition, JP-A 63-240745 discloses an additive for chocolate and chocolate production using the additiva The 
additive comprises pulverized stable crystals form particles mainly composed of SUS the constituent unsaturated fatty 
adds of which have 1 8 or more caitxm atoms and the constituent saturated fatty acids of which have 20 to 24 carbon 
atoms. According to the above patent application, the additive is effective for omitting or simplifying tempering treatment 

10 in chocolate production and is also effective for obtaining such heat-stable chocolate tiiat fat blooming can be inhibited 
even after storage at about body temperature, where shape retention of chocolate is bst. for a certain period. However, 
since ttie melting point of the pulverized stable crystal form particles mainly composed of SUS is higher than 50^C, 
melting properties in tiie mouth at a low temperature are liable to be diminished. 

JP-A 64-60330 also discloses an additive chocolate and chocolate production using the additive. TTie adcBtive com- 

75 prises pulverized statute crystalline form particles mainly composed of SUS the constituent unsaturated fatty adds of 
which have 1 8 cart>on atoms and the constituent saturated fatty adds of which have 16 to 1 8 cait)on atoms. The additive 
is effective for omitting or simplifying tenrpering treatment in chocolate production and the melting point ttiereof is slightiy 
higher ttian40°C. 

One object of the present invention is to provide chocolate which can be mark^ed at ordinary room temperature in 
20 spite of its k3w softening point. 

Another object of the present invention is to provide chocolate having excellent hardness arxi melting properties in 
the mouth as per se chocolate sweets upon eating at a low temperature. i.e., not only at a temperature in winter season 
but also at a temperature range of freezing or refrigerating. 

In particular, the present invention Is directed to chocolate confectioneries which have excellent physical n[x>uttTfeel 
25 at the above-descrit)ed low terrperature and scarcely have limitations in marketing as required for conventional combined 
foods wrtti baked confectionery to be cooled and eaten. 

These objects as well as other objects and advantages of the present invention will become apparent to those skilled 
in the art from tiie following description witii reference to the accompanying drawing what is a graph illustrating the 
relation b^een the fat content of chocolate and the P/St ratio of SUS. 
30 The present inventors have intensively studied with a concept that the marketing limitation as described in the atxyve 
JP-A 54-20941 wouM be minimized when chocolate having physk;al properties suitable for eating at a low temperature 
can be obtained even witii tempering. As a result, tiie present inventors have succeeded in produdng chocolate of 
tempering type which has a softening point of 30°G or lower. 

On the other harxi, the present inventors tried to use a chocolate additive containing pulverized stable crystalline 
35 form partides mainly composed of SUS the constituent unsaturated fatty adds of which have 18 cartXHi atoms and tiie 
constituent saturated fatty adds having 16 to 18 cartx>n atoms to improve marketak>ility to tiie same level as that of 
conventional chocolate made from cacao butter. Howafer. any remarkable improvement couM not be obtained. 

The present inventors hiave unexpectedly found tfiat an additive containing pulverized stable crystals form partides 
mainly composed of SUS the constituent unsaturated fatty adds of which have 1 8 or vnxxe cartxxi atoms and the con- 
40 stituent saturated fatty adds of which have 20 to 24 carbon atoms can be used without difficulty. whk:h is seemingly 
inconsistent with improvement of physical nrxxittifeel of chocolate at a low terrperature, arxi that limitations in marketa- 
bility of products can be furtiier minimized. Thus, the present invention has been made. 

According to the present invention there is provided chocolate having a softening point of 15 to 30''C. wherein its 
fat ingredient comprises at least 40% by weight of fats rich in 2-unsaturated-1.3<lisaturated triglycerides (SUS), the 
45 main constituent saturated fatty adds (S) of which have 1 6 to 1 8 cartx)n atoms, arid irxiependent stable crystals of only 
SUS, the constituent saturated fatty adds of which have 20 to 24 cartXHi atoms. 

The present invention ato provides a process for produdng chocolate which comprises adcfing a material containing 
SUS stable crystals, the constituent saturated fatty adds of wtiich have 20 to 24 cart>on atoms, to a chocolate material 
mix having a softening point of 15 to 30'*C and containing at least 40% by weight of fats rich in 2-unsaturated-1,3- 
50 disaturated triglycerkJes (SUS), the main constituent saturated fatty adds (S) of wfiich have 16 to 18 cartx>n atoms, in 
its fat ingredient during a cooling step of the melted mix. 

The term "chocolate" used herein generally indudes chocolate containing cacao mass arxi white chocolate wittiout 
cacao mass. The term is not specifically limited to chocolate defined by any law and made from prescrat>ed ingredients. 

The softening point of the chocolate of the present invention is 15 to SO^'C. The fat ingredient of the chocolate of the 
55 present invention comprises at least 40% by weight of fats rich in 2-unsaturated-1 ,3-disaturated triglycerides ttie main 
constituent saturated fatty adds (S) of which have 1 6 to 1 8 carbon atoms. The fet ingredient also contains stable crystals 
of only SUS the constituent saturated fatty adds of which have 20 to 24 cartx)n atoms. 

Hereinafter, all '^rcertts" and "parts" ar by weight unless otherwise stated. 
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In the present invention, the softening point Is measured according to the method described in Japan Oil Chemists* 
Society, Standard Fats Analytical Test Method 2.3.4.3^86. Softening Point (Ring and Ball Method) except that a sample 
chocolate is sutsjected to tennpering treatment after melting and filling into a ring and then solrf idled at 5^ for 30 nrtinutes 
and that the softening point ^ measured after aging at 20°C for 24 hours. 

5 In the present invention, the softening point of the chocolate is 15 to 30 °C. When the softening point is too high, 
excellent hardness and melting properties in the mouth cannot t>e provided upon eating the chocolate at a low tenrper- 
ature range of freezing or refrigeration. Preferably the softening point is 28*'C or lower. When the softening point is too 
low, melting of the suriace occurs unless It is eaten at ordinary room temperature range just after being taken out of a 
low temperature range such as in a refrigerator. In addition, it is difficult to hold rt by the fingers. 

10 The fat ingredent of the chocolate of the present invention comprises 40% or more of fats rich in 2-unsaturated- 
1,3-disaturated triglycerides (SUS) the main constituent saturated fatty acids (S) of which have 16 to 18 cartxHi atonns 
and stable crystals of only SUS the main constituent saturated fatty adds of which have 20 to 24 cartx>n atoms. 

Preferably, the fats rich in SUS in which S has 1 6 to 1 8 cartxxi atoms are a fat containing 40% or more, preferably 
50% or more of SUS or a mixture thereof. Preferably, U is oleic add. Examples of the fats indude natural materials such 

IS as cocoa butter, palm dl, shea butter, illipe butter and sal fat, synthesized fats such as those obtained by enzymatic 
interesterification, fractionated oils thereof and mixtures thereof. 

SUS in which S has 20 to 24 cartx)n atoms is also known from JP-A 63-58941. Since the SUS is present alone as 
stable crystals, the fine structure of chocdate can be maintained without melting even when the SUS in which S has 16 
to 18 cartxm atoms melts and a temperature is raised to several degrees higher than rts softening point, which resuHs 

20 in a toss of shape retention of the chocolata Thereby, conversion of the SUS in which S has 16 to 18 cartx>n atoms 
cartx>n number into stable crystals is assisted upon coding afterwards and the chocolate can recover its glossy appear- 
ance. 

SUS in which the S has 20 to 24 cartx>n atoms exists solely as stable crystals. That is, the SUS is present in a 
crystalline form different from other fat crystals (eutectic crystals). Such a state can be detected by DSC analysis. X-ray 
25 analysis arxi the lika Such a state can also t>e recognized by the phenomerwn tfmt the chocolate recovers good gtossy 
appearance even after it is exposed to a temperature ranging from its softmiing pdnt to 2 to S^'C higher than the softening 
point and then coded. 

The alx]ve-descrS>ed stable crystals are p-fbrm and crystals other tfian such stable form hardly provide the above- 
described recovering effect. 

30 ft is desired that SUS in which S has 20 to 24 cart>on atoms is present in an amount of 0.5 to 3% in the chocdate. 
However, it is not necessary that all the SUS is in the form d stable crystals. When the amount of the SUS ts too small, 
the desired effect is hardly expected. When the anrxxint of the SUS is too large, the mefting properties of the chocolate 
of the present invention which fias a tow softening pdnt are diminished. In any event when the SUS is used within this 
range, unexpectedly, properties for eating at a low temperature range, particularly a temperature range of freezing or 

35 refrigerating are not diminished and the limitations in marketing of tiie product are significantly irrproved. 

Preferred conditions for obtaining chocolate suftable for eating at a low temperature range, particulariy a temperature 
range of freezing or refrigerating have been disctosed in our co-perxling Japanese Patent Application No. 227851/1 994. 
The detailed condfttons are as fdlows. 

Specifically, preferably, the fat ingredient of the chocolate contains 95 to 40%, wotb preferat>ly 90 to 50% of fats rich 

40 inSUSinwfvchShas16to18cart>onatomsand5to40%, nmepreferady 10to30%of lauricfa^ 

constituent saturated fatty add havi ng 1 6 caritxxi atoms (P) to tfiat having 1 8 carbon atoms (St) of the SUS (P/St ratio) 
isatleasti, more pr6ferat)ly 1.2 to 10.0. this purpose, from the econonriicalviewpdnt it is advantageous to use. as 
the fat rich in SUS, palm medium mefting pdnt fraction alone or in conrt)ination wfth other fats rich in SUS. Examples of 
the lauric fats indude known lauric fats the n^n constituent fatty add of which is lauric add such as coconut dl, palm 

45 kemel oil, and babassu dl arxi fractionated dts thereof. 

Whentf)eanKXjntoffatsrichinSUSinwhk:hShas 16to 18 cartxxi atoms is small and the amount of lauric fats 
is large, hardness or snapping properties upon eating as per se chocdate sweets are diminished, or undesirable pasty 
nrKHJthfeel emerges when the composition has a relatively high fat content On the contrary, when the amount of the 
former is large and the anmunt of the latter is small, the softening point of chocdate derived from the hardness of the 

50 SUS cannot be towered suff identiy and nrxxjtfifeel as chocdate to be eaten at a tow temperature is hard. 

ft is desired that the fat content of the chocdate is higher according to the P/St ratia As seen from the drawing, the 
relation between the P/St ratio of SUS to the fat content in the chocdate is on or in tiie higher dl content region above 
line 1 drawn 1:^ taking the points of 

1 .0 of the P/St ratio and 40% of the fat content. 

55 1.2of the P/St ratio and 35% of the fat content, 

and 

1 .5 of the PySt ratio and 30% of the fat content preferak)ly, on or in the higher dl content region akx>ve line 2 drawn 
by taking th pdnts of 

LOofth P/St ratio and 45% of the fat content. 
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1 .2 of the P/St ratio and 40% of tfie fat content, 

and 

1 .5 of the P/St ratio and 3S% of the fat content in a graph plotting the fat content as ordinate and the P/St ratio 

as abscissa. However, preferably, the fat content is not mxxe than 60% as shewn by line 3 in the drawing. 
5 In the present invention, in oider to further improve nfK>iithfeel. particularly prefen-ed conditions other than the above 

are such that the P/St ratio of SUS in the fat ingrecfient of the chocolates is 3 or more, preferably, 3 to 1 0. Attematively. 

palm medium melting point fraction having an iodine value (IV) of 40 or more, preferably. 42 to 52 is used as the fat rich 

in SUS or a low melting fraction of lauric fats as a lauric fat is used regardless of the P/St ratio of SUS in the fat in^edient 

of the chocolate being 3 or rmtxe. 
10 For obtaining 3 or more of the P/St ratio of SUS in the fat ingredient of the chocolate, the use of cacao butter and 

other SUS type hard txjtter rich in StOSt is controlled. Although an iodine value (IV) of palm medium melting point fraction 

most commonly used as hard butter is at a range of 30 to 35. by using palm ntedium melting point fraction having a 

relatively higher IV. a wide variety of lauric fats can be used. 

However, in the present invention, milk fat can be contained in the fat ingredient (20% or less in the fat ingredient) 
15 as whole powdered milk for milk chocolate or white chocolate and it is possft)le to add a small anKXint of a fat having 

low meHing point, for example, a fat which is liquki at ordinary room temperature in so far as desired physical properties 

are not diminished. 

The chocolate of the present invention advantageous in that it recovers its original glossy state by cooling even 
after It is exposed to a temperature higher than the softening point i.e. loss of its shape retentk>n. In addition to the 
20 glossy state, for maintaining its shape, preferably, the chocolate is held in a mokJ. 

Such a moM is discbsed in, for example, JP-A 62-21 5346. A f lexble mokJ obtained by providing a suitat)le number 
of recesses in the desired shape to a sheet of thermoplastic resin such as polypropylene, hard polyethylene, polyethylene 
terephthalate, polystyrene or polyvinyl chloride is conveniently and suitably used. 

As descrO^ed hereinatx>ve, the chocolates of the present inventk>n have excellent hardness and melting properties 
25 in the mouth at a lew terrperature range, i. a not only at a temperatLre in winter season but also at a tenperature ravQe 
of freezing and refrigerating. Thus, the chocolates is novel frozen or refrigerated chocolate which has not been found in 
the prior art 

The process for producing chocolates of the present invention is cfiaracterized by adding a material containing 
stable crystals of SUS in which S has 20 to 24 cartx>n atoms to a melted chocolate material mix the fat ingredient of 
30 whichcorTipr^es40%ornK>reoffatsrichtnSUSthenrrainconstituerTtSofwfik^^ 
a softening point of 15 to 30'*C during a cooling step thereof from the melted state. 

The chocolate material mix having a softening point of 15 to 30<'C the fat ingredient of which comprises 40% or 
more of fats rich In SUS the main constituent S of which has 16 to 18 caftx)n atoms and its wore preferred conditions 
are as descrbed atxyva Likewise, the stat)le crystals of the SUS in whk:h S has 20 to 24 cartxxn atoms are as descnl^ed 
35 above 

The chocolate material mix \s cooled and solidified from its melted state according to a conventional method. In 
order to obtain uniform dispersbn, it is desired tfiat the material containing stable crystals of the SUS in which S has 20 
to 24 cartx>n atoms is preferably a powdered or plastic additive. The production of such a powdered additive and addition 
thereof are descrbed in JP-A 63-240745. In adcfition, the adcfitive is commercially available (soM by Fuji Oil Co., Ltd.). 
40 The particle size of the additive is 1 00 ^ or smaller, preferak)ly 50 or smaller. In addition, a powdered ingredient kncwn 
tobeaningrecfientcf a chocolate rnaterial mix, for exanple, sugar, can be added to the additive as a dispersk)n carrier 
or medium. The plastic additive can be prepared according to the method descrft}ed in JP-A 2-4063. 

Preferably, the additive is added to the chocolate material mix at a temperature range between its softening point 
to about S'^C higher than the softening point during the cooling step. This is most effective because terrpering is accel- 
45 erated in addition to improvement of physk^al properti es of the chocolata Thereby, the chocolate can t)e produced without 
a so-called re-heating step and conskierable supercooling and difficulty in operation due to increase in viscosity resulted 
from sipercooling, which are often encountered in the terrpering of chocolate having a bwer softening point as that of 
the present invention, can t>e inproved. 

After cfispersion of the adcfitive, the chocolate material mix is further cooled and solkiified. When the solidification 
50 is carried out in tiie above-descrit>ed flexible nx)kJ, not only the gloss of the surface but also the shape can be well 
maintained and the product is easily eaten. 

The IblkTwing reference examples, examples and comparative exarrples further illustrate the present invention in 
detail. However, they are not to be construed to limit the scope of the present invention. 

55 
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Preparation of a material containing stable crystals of SUS in which S has 20 to 24 cartx>h atoms 

Ethyl ester of behenic add and high-oleic sunflower oil were interesterif ied with a lipase having 1 .3-selecti vity. Aft r 
subjecting the Interesterified product to solvent fractionation and concentration, the product was recrystallized from 
hexane and the solvent was distilled off t>y a vacuum pump whilst preventing melting of the crystals. The crystals were 
pulverized with cooling, mixed with an equal amourit of powdered sugar and freeze-pulverized in liquid nitrogen to the 
mean particle size of about 20 ^ or smaller to obtain a powdered additive. The crystal form of the SUS was p form. 
According to HPLC analysis, the additive was composed of AOS 0.2%. BOS 2.8%. BLB 2.5%, BOA 14.0%, BOB 75.9%, 
BOLi (2-oleyIbeheniclignocerine) 4.3% and other ^ycerides 0.4% (A: arachic add. B: behenic add and Li: lignoceric 
add). 

Reference Example 2 

Preparation of a material containing stat)le crystals of SUS in which S has less than 20 carbon atoms. 

A high melting point fraction was obtained from alart}rachia extracted oil with an yield of 59.1% and this fraction 
was aged lor a long period of time. Then, it was freeze-pulverized in liquid nitrogen to obtain an additive of p-form crystal 
powder (mean particle size: 1 1 .4 fi). 

TTie fatty add compositions and the melting points of the additives of Reference Examples 1 and 2 are shown in 
Table I.TTie melting point was measured by putting a santple into a glass tut>e up to about 5 mm height from the dosed 
lx3ttom of the glass tube the inner diameter of which was 1 mm. The dosed bottom of the tube w^ contacted witii a 
globe part of a thermometer. The measurement was carried out by heating in a water bath. 



Table 1 

Fatty acid composition 



(chain length : nxunber of double bond) 



Example 


C16 


:0 C18:0 C18:l 


C18:2 C20:0 C22:0 


C24:0 


Reference 
Example 1 


0 


.1 0.8 27.9 


1.1 5.9 61.5 


2.5 


Reference 
Example 2 


0 


.6 64.1 35.2 


0.1 






Melting 


point 






Example 




beginning 


of melting/end of 


melting 


Reference 


Example 


1 


51.4**C/52.8**C 




Reference 


Example 


2 


42.4*>C/43.6^C 
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Examples 1 to 7 and Comparative Examples 1 to 5 

Experiments for illustratng suitability for chocolate material mix having low softening point 

5 According to the formulations as shown in Tables 2-1 and 2-2. cacao butter, palm medium melting point fraction 
(PMF) (IV = 34.0 and elevated melting point = 30.0''C. or IV = 45.0 and open tube melting point (slipping point of A.O.C.S. 
Official Method Cc 3-25) = 26.0<'C), a lauric fat (a palm kernel low melting point fraction i.e., palm kernel olein having IV 
of 25.0 and open tut>e melting point or coconut oil having IV of 8.5 and open tufc>e melting point 24.1 ""C) were 
melted and mixed together. Then, lecithin was added to the mixture to prepare a fat phase. On the other hand, cacao 

10 mass, whole powdered milk and sugar were mixed together and then a part of the above fat phase was added to the 
mixture and the mixture was subjected to roll-refining. After conching at SO^'C, the remaining fat phase was admixed to 
the mixture. 



Table 2-1 



20 



Preferred chocolate fomrulations (parts) 


Ingredient 


Ex.1 


Ex.2 


Ex3 


Ex.4 


Ex.5 


Ex.6 


Ex.7 


Cacao mass 


15.0 


15.0 


15.0 


15.0 


15.0 


0.0 


15.0 


Whole powdered milk 


20.0 


20.0 


15.0 


20.0 


10.0 


30.0 


20.0 


Sugar 


40.0 


35.0 


35.0 


45.0 


25.0 


35.0 


34.0 


Cacao butter 


0.0 


10.0 


15.0 


0.0 


20.0 


0.0 


12.0 


PMF(IV34) 


15.0 


0.0 


0.0 


15.0 


20.0 


30.0 


0.0 


PMF(IV45) 


0.0 


10.0 


16.0 


0.0 


0.0 


0.0 


9.0 


Palm kernel olein 


10.0 


10.0 


0.0 


5.0 


10.0 


0.0 


10.0 


Palm oil 


0.0 


0.0 


4.0 


0.0 


0.0 


5.0 


0.0 


Lecithin 


0.4 


0.4 


0.4 


0.4 


0.4 


0.4 


0.4 


Flavor 


pq 


pq 


pq 


pq 


pq 


pq 


pq 


pq: proper quantity 



35 



Table 2-2 



40 


Unsuitable chocolate formulations (parts) 




Ingredient 


Comp. Ex.1 


Comp. Ex.2 


Comp. Ex.3 


Comp. Ex4 


Comp. Ex.5 




Cacao mass 


15.0 


15.0 


15.0 


15.0 


15.0 


45 


Whole powdered milk 


20.0 


20.0 


15.0 


15.0 


20.0 




Sugar 


40.0 


40.0 


35.0 


35.0 


45.0 




Cacao txjtter 


25.0 


15.0 


15.0 


5.0 


9.0 




PMF(IV=45) 


0.0 


0.0 


18.0 


10.0 


6.0 


50 


Palm kernel olein 


0.0 


10.0 


0.0 


20.0 


5.0 




Palm oil 


0.0 


0.0 


2.0 


0.0 


0.0 




Lecithin 


0.4 


0.4 


0.4 


0.4 


0.4 


55 


Ravor 


pq 


pq 


pq 


pq 


pq 




pq: proper quantity 
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The fat oonposition in the raw material is shown in Table 3. In Table 3, the iaX content (%) represents the amount 
of the fat in^edient in the chocolate material mix and the amounts of SUS and lauric fats represent the anwunts thereof 
in the fat ingredient of the chocolate. Analyst of SUS connposrtion was carried out using high performance liquid chro- 
matography. The P/St ratio represents thaft of the constituent fatty acids of the SUS. 



Table 3 





Fat Composition 


10 


mix 


fatcontent(%) 


POP 


POS 


SOS 


P/St 


lauric fats 




Ex.1 


38.4 


29.2% 


9.5% 


6.4% 


3.04 


26.0% 




bX.^ 


4o.O 


1o.o 


lO.f 


i i ft 

n.u 


1.00 






Ex.3 


47.2 


25.5 


22.9 


13.1 


1.51 


8.4 


IS 


Ex4 


33.5 


33.5 


15.4 


7.0 


2.80 


14.9 




Ex5 


60.9 


24.4 


20.0 


12.3 


1.54 


16.4 




Ex.6 


42.8 


45.6 


9.9 


1.3 


8.14 


11.7 


20 


Ex.7 


44.5 


17.6 


21.3 


13.0 


1.20 


15.0 




Comp.Ex.1 


38.4 


15.4 


31.8 


21.7 


0.83 


0.0 




Connp.Ex.2 


38.4 


11.0 


22.2 


15.0 


0.81 


26.0 




Comp.Ex.3 


47.2 


27.6 


21.6 


13.2 


1.60 


4^ 




Comp.Ex.4 


47.2 


15.4 


12.2 


7.5 . 


1.58 


42.4 




CompLEx.5 




17.8 


21.3 


13.0 


1.20 


15.0 



30 

The underiined data in Table 3 are outside of the preferred range. The chocolate material mix thus obtained was 
subjected to tempering and the mix was put into a flexble mold nrtade of a synthetic resin. After cooling at a cold tenv 
perature range of about 5*^0 for 30 minutes, the chocolate was released from the moki. Hardness and mouthfeel of the 
chocolate were evaluated at temperature ranges of freezing (-20''C) and refrigerating (5''C). The resists are shown in 
35 Table 4-1 . Tempering treatment was carried out by a conventiorml typical method, i.e. by heating arxJ melting the choc- 
olate material nvx. cooling the mix to a temperature somewhat lower than the softening point of the chocolate to form 
fat crystals arxj re-heating after detection of increase in viscosity of the mix, or rise in temperature of tfie mix due to 
release of crystallization heal Then, only unstable crystals were melted and the mix was cooled to 5''C to solidify it. 
followed by aging at 20°G. 

40 
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Table 4-1 



Results of evaluation 




softening point **C 


mouthfeel at freezing 


mouthfeel at refrigeration 


Exi 


27.0 


excellent 


excellent 


Ex.2 


26.0 


excellent 


excellent 


Ex.3 


27.2 


good 


excellent 


Ex.4 


28.0 


good 


good 


Ex.5 


26.0 


good (somewhat oil^ 


good (somewhat oily) 


Ex.6 


27.0 


excellent 


excellent 


Ex.7 


27.5 


excellent 


excellent 


Comp.Ex.1 


33.0 


bad (hard, difficult to) melt in mouth) 


ba6 (cfiff tcult to meft in mouth) 


Comp.Ex.2 


27.0 


bad(past^ 


not good (pasty) 


Comp.Ex.3 


26.5 


not good (pasty) 


rK>t good (pasty) 


CoiTp.Ex.4 


23.0 


not good (soft) 


t}ad(soft) 


Comp.Ex.5 


27.5 


not good (hard) 


not good (hard) 



The underlined data are outside of the desired range. 
ExqmplQg 8 ^ 9 and Comparative Example 6 

30 

Production of chocolate containing stat)le crystals of only SUS in which S has 20 to 24 cartx>n atoms 

According to the sanrre manner as descrit>ed in the atxive Examples, chocolate was produced except that the additive 
prepared by Reference Example 1 was added to the chocolate material mix in an anrxMjnt of 3% t>ased on the chocolate 
35 and uniformly dispersed when the mix was cooled to a temperature higher than the softenir^ point, i.e., 34^0 instead 
of cooling the heated and melted mix to below the softening point by the conventional typical tempering method. 

Softening points, mouthfeel in freezing and mouthfeel on refrigeration of the products are shown in Tat)le 4-2. Any 
significant difference was not recognized in comparison wfth the above product without addition of the additive mentioned. 

40 

Table 4-2 



Results of evaluation 


mix 


additive 


softening point (**C) 


mouthfeel at freezing 


mouthfeel at refrigeration 


Ex.8 


Ref.1 


26.5 '^C 


excellent 


excellent 


Ex.9 


Ref.1 


25.8 


excellent 


excellent 


Comp.Ex.6 


ref.1 


32.5 


bad (hard, (fifficuft to meft in mouth) 


bad (diff icuft to meft in mouth) 



The underlined data is outside of the preferred range. 

In addftion, the chocolate was subjected to a temperature cyde test between 20''C and 32''C (for 1 1 hours at each 
temperature, heating and cooling t>etween the both temperatures for 30 minutes, 1 0 cycles) and the gloss of the surfaces 
55 were evaluated. The results are shown in Table 5. 
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Results of the cyde test 


mix 


conventional typical tempering 


use of the additive of Reference Example 1 


Ex.8 


blooming 


good gloss 


Ex.9 


blooming 


good gloss 


Comp.Ex.6 


blooming 


good gloss 



When the same cyde test was carried out by using the ^kfitive of Reference Example 2 instead of that of Reference 
15 Example 1 , fat blooming occurred. 

As descrit>ed hereinalxve, according to the present invention it is possible to produce chocolate which can be 
marketed at ordinary room temperature in spite of its low softening point. In addition, it is possble to obtain solid chocolate 
which has excellent hardness and melting properties in the mouth when it is eaten at a temperature range of freezing 
and refrigeration. Therefore, the present invention contributes very much to development of a new chocolate market 

20 

Claims 

1 . Chocolate having a softening point of 1 5 to SO^'C. wherein its fat ingredient comprises at least 40% by weight of fats 
rich in 2-unsaturated-1,3-disaturated triglycerides (SUS), the main constituent saturated fatty adds (S) of which 

25 have 16 to 1 8 cartx)natonfis. and stable crystals of only SUS. the constituent sa^ 
to 24 catboh atoms. 

2. The chocolate accorcfing to claim 1 . tiie amount of SUS the constituent saturated fatty adds of which have 20 to 24 
cartx>n atoms is 0.5 to 3% by weight based on the chocolate. 

30 

3. The chocolate according to daim 1 which is eaten as it is as chocolate sweets. 

4. The chocolate according to daim 1 which is hekl in a f lexft>le mold. 

35 5. The chocolate accordng to daim 1 , wherein the fat ingredient comprises 95 to 40% by weight of fats rich in SUS 
in which S has 1 6 to 18 carbon atoms and 5 to 40% by weight of lauic fats and the ratk) of the constituent saturated 
fatty acid having 16 cartxHi atoms to that having 1 8 carbon atoms of SUS (P/St ratio) is at least 1 . 

6. The chocolate according to daim 1 . wherein the retatbn of the P/St ratio of SUS to the fat content (% by weight) of 
40 the chocolate is on or in the higher region tfian a line drawn by taking tiie points of 

1 .0 of the P/St ratio and 40% of the fat content 
1.2ofthe P/St ratio and 35% of the fat content 

and 

1 .5 of the P/St ratio arxJ 30% of the fat content in a graph plotting the fat content as ordinate and the P/St 
45 ratio as absdssa. 

7. The chocolate according to daim 5. wherein the P/St ratio of SUS in the fat ingredient is at least 3. 

8. The chocolate according to daim 5, wherein palm medium melting point fraction having an iodine value of at least 
50 40 is used as the fats rich in SUS. 

9. The chocolate according to daim 5, wherein a low melting point fraction of tauric fats is used as a lauric fat 

1 0. A process for produdng chocolate which comprises adding a material containing SUS stat>le crystals, the constituent 
55 saturated fatty adds of whk:h fiave 20 to 24 cartx)n atoms, to a chocolate material mix having a softening point of 

15 to 30''C and containing at least 40% by weight of fats rich in 2-unsaturated-1 .3-disaturated triglycerides (SUS), 
the main constituent saturated fatty adds (S) of which have 16 to 18 cartx>n atoms, in its fat ingrecfient during a 
cooling step of the melted mix. 
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1 1 . TTie process according to daim 1 0, wherein the material containing stalale crystals of the SUS in which S has 20 to 
24 cart)on atoms is a powder or plastic adcGtive. 
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